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BUREAU  RUSHES  CONSTRUCTION  OF  TEMPORARY  BRIDGE  TO  RELIEVE 
VERMONT  FLOOD  SITUATION 

Compiled  from  report  made  by  W.  J.  Anderson  of  District  3. 


To    REPAIR    THE    DISRUPTED   TRANSPORTATION    SYSTEM   OF   THE  WiNOOSKi 

RIVER  Valley   in  Vermont,   following  the  recent  New  England  flood, 
THE  Bureau  rushed  to  completion  an   ingenious  temporary  wooden 

BR  I  DGE  . 

The  railroad  through  the  valley  was  damaged  beyond  hope  of 

IMMEDIATE    REPAIR,    AND   THE    ENTIRE    BURDEN    OF   TRANSPORTATION  WaS 
THROWN    UPON    THE    HIGHWAY   ON   WHICH,    BETWEEN    BURLlNGTON  AND 
MONTPELlER,    THERE    WERE    TWO    CROSSINGS   OF   THE   WiNOOSKI    R I VER  AT 
WHICH    THE    BRIDGES    HAD   BEEN    WaSHED   AWaY .       |T   WaS ,    THEREFORE,  IMPER- 
ATIVE   THAT   THESE    STRUCTURES    BE    REPLACED   AS    QUICKLY   AS    POSSIBLE  SO 
THAT   THE    WORK    OF  REHABILITATING    THE    DEVASTATED    AREA   COULD    BE  EXPE- 
DITED   IN    ANTICIPATION    OF   THE    COMING  WINTER. 

The    RESPONSIBILITY    FOR    THE    CONSTRUCTION   OF  ONE    OF   THE  TWO 
BRIDGES    -   THAT    AT   MIDDLESEX,    Vt ,    -  WAS    DELEGATED   TO    THE  BUREAU, 
The    RIVER    AT    THIS    POINT    IS   225    FEET    WIDE;    AND    ALL   THAT   WAS  LEFT 
OF   THE    FORMER    BRIDGE    WERE    TWO    DRY-RUBBLE    ABUTMENTS    AND    A  RUBBLE 
RIVER    PIER,     THE    LATTER    SO    LOCATED    A3    TO    DIVIDE    THE   STREAM  INTO 
TWO    CHANNELS    OF   WHICH   ONE    WAS    97    FEET    WIDE    IN    THE    CLEAR    WITH  A 
LOW-WATER    DEPTH   OF   6    FEET,    AND   THE    OTHER     116    FEET   WIDE   WITH  A 
DEPTH   OF   8    FEET    AT    LOW  WATER.      ThE    VELOCITY   OF   THE    STREAM  AT 

times  approached  i5  m i le s  an  hour. 

In   |2  days  after  the  arrival  of  the  materials,  and  at  a 
cost  of  about  $9,000,  much  of  which  is  salvable,  the  bureau  com- 
pleted on  this  location  a  bridge  which  has  a  carrying  capacity 

OF   8    TONS    (fig.     I  )    AND  WHICH    IS    OF  MORE    THAN    USUAL    INTEREST  BE- 
CAUSE   OF   THE    MANNER    IN    WHICH    DIFFICULTIES   ARISING    FROM   THE  SCARCITY 
OF  MATERIAL    AND    LABOR    WERE    OVERCOME    IN    THE    DESIGN    (fIG.    4)    AND  CON- 
struct 1  on  . 

Since  the  reconstruction  work  was  governed  largely  by  local 
conditions,   three  methods  of  bridging  the  openings  were  suggested: 

1.  -  a  plank  floor  laid  on  stringers  supported  by  pile  bents," 

2.  -  a  plank  floor  laid  on  stringers  resting  on  timber  cribs. 

3.  -  a  truss  constructed  either  of  timber  or  a  combination 

of  timber  and  vjire  cable. 


Figure  3. 


-  The  cables  were  fastened  to  the  ends  of  the 
timbers  with  5g-- inch-diameter  steel  shafting 
resting  in  a  oast-iron  pillow  blocls. 
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Because  of  the  heavy  flow  of  Ice  and  drift   in  the  r!ver 
and  the  possibility  of  another   rl.ood,    it  w^\s  decided  tka^  any  de- 
sign wihich  would  keep  the  r'.\,er  free  of  obstruct  iov  would  be  far 
superior  to  either!  of  the  first  two  methods.     therefore,   a  survey 

OF   THE    SURROUNDING   REGION    WaS    MADE    TO    DETERMINE    WHETHER    THERE  WAS 
MATERIAL    AVAILABLE    TO    CONSTRUCT    A    TRUSS    BR  I DGE „ 

It  Was  FOUND  that  the  flood  had  carried  away  practioslly  all 

OF    THE    DIMENSION    LUMBER    AND   CEMENT    IN    THE    VICINITY,    THAT   THERE  WERE 
NO    STEEL    BEAMS    AVAILABLE,    AND   THAT    LABOR    WAS    SCARCE,       A  FURTHER 
INVESTIGATION,    HOWEVER,     INDICATED   THAT,     IN    THE    BaRRE    GRANITE  QUAR- 
RIES,   THERE    WERE    A   NUMBER    OF   OCTAGONAL    D0UGLAS-F!R    DERRICK  MaSTS 
V^RYING    IN    LENGTH    FROM    70  TO     l|2    FEET,    AND,     IN    CROSS    SECTION,  FROM 
24    TO    30    INCHES    ACROSS    THE    FLATS.       |N    EACH   QUARRY,    ALSO,    THERE  WAS 
A   CREW   OF    EXPERIENCED   RIGGERS.       It    WAS    DECIDED,    THEREFORE,     TO  CON- 
STRUCT,   FROM   THESE    DERRICK   MASTS,    T WQ    LONG    QUEEN-POST    TRUSSES  WITH 
THE   TENSILE    STRESSES    CARRIED   BY   STEEL  CABLES. 


Method  of  Transporting  Materials  to  the  Bridge  Site 

Four  of  the  Douglas-fir  timbers  were  selected.     Two  were  1,02 
feet  long,  and  the  others  were   II!  and  I '2  FEET  IN  length,  respective- 
ly.    These  were  loaded  on  flat  cars,   at  the  quarries,  and  hauled  over 
the  on:-y  Rrr/iAiN'NG  ra'lroad  to  Montpelier,  where  they  were  unloaded 

AND  transported   BY   HIGHWAY   TO    THE    BRIDGE    SiTE    -    6  MILES  DISTANT,' 

One  end  of  each  of  the  timbers  was  rolled  from  the  railroad 
flat  cars  on'c  a  m0tn=?  truck  and  the  othf.f;  end  was  placed  upon  the 

bolster    of   A    HEAV^.-    -.•  WO -Wl-IEE  L    TRAILER,    AN    i>iR«;  -V'^a-t/liKT    SUGGESTED  BY 
THE    NECESSITY   OF  MAKiNG    RIGHT-  aNGLE    TURNS    iN   THE    CllV    OF  MONTPELlER 
AS    WEuL    AS    AT    'WO    HiGHWAV   UNDERoASSES    AND   ONE    Ov'ERPASS.      ABOUT  jO 

h0u?1s  were  required  to  transport  the  timbers  from  the  railroad  yard 
to  the  bridge  site. 

Method  of  Construction 
While  the  wooden  masts  were  being  moved  by  one  crew,  another 

GROUP  OF  riggers  BUILT  A  FOOT  BRIDGE  (f!Gc  2)  ACROSS  THE  RIVER,  AD- 
JACENT TO  THE  PROPOSED  BRIDGE.  Th  I  S  CROPSirJG  CONSISTED  OF  TWO  3/4- 
INCH    STEEL   CABLES,    SPACED    5    FEET    AP-aRT,     M-i  D    CRO  3S-P  LANKED   WITH  2- 

INCH  boap:ds.     Then  40-foot  gin  poles  were  erected  on  the  downstream 
END  OF  Each  abutment  and  pier  so  as  not  to   interfere  with  the  con- 
struction of  the  main  bridge. 
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The  abutments  and  piers,  which  had  been  partially  destroyed 
by  the  flood,  were  brought  to  grade  with  timber  cribs  upon  wh|ch 
were  placed  27- 1 nch  square  caps  of  d0uglas-f|r  timber  cut  from 

BROKEN    MASTS    FOUND     IN    THE    QUARRIES.       AlL    THE    CRIBBING    WAS  DRIFT- 
SPIKED    TO    PREVENT    MOVEMENT    AND    THE    CENTER    CRIB    WAS  CONSTRUCTED 
ENTIRELY    ACROSS    THE    PIER    WHICH    WAS    12    FEET  WIDE. 

The    AVAILABLE    TIMBERS    WERE    THEN    SELECTED    TO    FIT    THE  PROPER 

OPENINGS.     For  the  97-foot  span  the  two  102-foot  timbers  were  used 
without  cutting,   and  for  the  116-foot  span  the  other  two  timbers 
were  used  -  one  foot  being  cut  off  the  longer  one  to  make  them 
both  111  feet   in  length.     because  the  two  longest  timbers  fell 
short  of  the  required  length,    it  was  necessary  to  erect  a  timber 
bent  at  a  distance  of  10  feet  from  one  abutment.     fortunately  an 
outcropping  rock  was  so  situated  that  the  bent  could  be  anchored 
to   it  by  means  of  steel  cables. 

All  the  timbers   in  the  cribs  and  bent  were  of  seasoned, 
hard  pine  salvaged  from  far  /-nd  near.     some  \vere  from  old  bafn 

FRAMES    AND    OTHERS    FROM    THE    REMAINS    OF    OLD    BRIDGES.       ThEY  VARIED 
FROM    8    BY    1 0    T 0    1 0    BY    1 0    INCHES     IN    CROSS    SECTION.       THE    STRUT  BENTS, 
MADE    OF    8    BY    1 0- I NCH    TIMBERS,    WERE    CONSTRUCTED    ON    THE    RIVER  BANK 
AND    SWUNG     INTO    POSITION    "\/ITH    BLOCKS    AND    TACKLE.       THE    PANEL  LENGTHS 
WERE    33    FEET    6     INCHES     IN    THE    SHORTER    SPAN    AND    36    FEET    6     INCHES  IN 
THE    LONGER    ONE.        |n    EACH    SPAN    THE    DEPTH    OF    THE    TRUSS    FROM  THE 

center  of  the  compression  timbers  to  the  tension  cables  was  8  feet. 
Because  of  the  long  spans  and  the  limited  height  of  the 

STRUT    posts,     it    WAS    COMPUTED    THAT    FOUR    1-|—  INCH    YE  LL  OW- ST  R  A  ND  PLOW- 
STEEL    CABLES    WOULD    BE    NECESSA^.Y,    UNDER    EACH    TIMBER,     IN    ORDER    TO  PRO- 
VIDE   SUFFICIENT    TENSILE    STRENGTH.       THESE    WERE    PLACED     IN    PAIRS  UNDER 
EACH    SIDE    OF    THE    MEMBER    WHICH    THEY    WERE    SUPPORTING.       THE  CABLES 
WERE    FIXED    TO    THE    ENDS    OF    THE    TIMBER    (fIG.     3)     BY    MEANS    OF    A    5-g--  I  NCH 
STEEL    SHAFT    RESTING     IN    A    CAST-IP'ON    PILLOW-BLOCK.       ThE    SHAFTS  AND 
CASTINGS    WERE    FITTED    TO    THE    TIMBERS     IN    THE    RIVER    BANK    AFTER  THE 
ENDS    HAD    BEEN    CUT    TO    THE    PROPER  ANGLE. 

It    WAS    A    SIMPLE    MATTER    TO    PLACE    THE    LARGE    TIMBERS     IN  POSITION 
BY    USING    THE    GIN    POLES     IN    PAIRS.       BLOCKS    AND    TACKLE    WEt'E    ATTACHED  TO 
THE    TOP    OF    EACH    GIN    POLE.       A    5-TON    TRACTOR    FURNISHED    THE    POWER  FOR 
ONE    GIN    POLE    AND    A    3-|-rT0N    TRUCK    FOR    THE    OTHER.        |N    ORDER    TO    MOVE  A 
TIMBER,    TACKLES    WERE    FASTENED   TO    ONE    END   AND   THE    CENTER    OF     ITS  LENGTH. 
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Both  tackles  were  then  hoisted  and  py  puuling  alternately  on  the 
end,   and  slacking  off  on  the  other  tackle,   the  timber  vms  gradu- 
ALLY   PULLED    ACROSS   THE    CHANNEL.      ThE    GR I P    AROUND   THE   MIDPOINT  OF 
THE    TIMBER    WAS    MOVED    BACK    SEVERAL   TIMES    UNTIL    AT    THE    FlNAL    PULL  |T 
WAS    ATTACHED    TO    THE    END    OPPOSITE    THE    HAULING    TACKLE.       AFTER  THE 
FIRST-SPAN    TIMBERS    WERE     IN    PLACE    AND   TRUSSED,    THE    LONGER    MASTS  WERE 
MOVED   ACROSS    THE    TIMBERS    ALREADY    IN    PLACE,    AND  THE    GIN    POLES   ON  THE 
PlER    AND    FURTHER    ABUTMENT    WERE    USED   TO    MOVE    THEM    OVER    INTO  THE 
SECOND  SPAN. 

As    NO    TURNEUCKLES   WERE    AVAILABLE,     IT    WaS    NECESSARY  TO  USE 
THE    TACKLE    FOR    TIGHTENING    THE    CABLES.      A   GRIP   WaS    TAKEN    IN  THE 
CENTER    OF   EACH   TIMBER    AND    A    STRAIN    APPLIED   TO    IT    SO    AS    TO  PRODUCE 
A    lO-lNCH    CAMBER.         ThE    CABLES   WERE    THEN    PULLED   TAUT    WITH  CHAIN 
HOISTS    AND   THE    CLiPS    ATTACHED.      WhEN    THE    TACKLES    WERE    SLACKED  OFF, 
AS   MAY   EE    SEEN    FROM    FIGURE     |,    THE    BRIDGE    FLOOR    BECAME  PRACTICALLY 
LEVEL  . 

In    order    TO    OVERCOME    THE    TENDENCY   OF  THE    STRUT    BENTS    TO  COL- 
lapse  inwards,  right -angle  bar  braces  were  clamped  to  the  cable 
behind  the  bents.       the  bars  were  made  of  ! ^ i nch  round  steel  in 
pieces  26   inches  long,  bent   into  the  shape  of  a  right  angle,  with 
the  legs   18  and  8  inches  long,  respectively.      the  8-inch  leg  was 
placed  against  the  side  of  the  bent  and  stapled  into  place  so  as  to 
prevent  the  rod  from  turning  sldewise. 

For  the  construction  of  the  floor  it  was  found  that  |2-foot 

SPRUCE    logs    were    THE    ONLY   MATERIAL   WHICH   COULD   BE    OBTAINED  QUICKLY. 

Accordingly  these  i_oGS  were  sawed  into   |2-foot  planks  6  inches 
THICK.     This  provided  a  roadway  width  of  |0  feet  inside  the  curbs. 
The  trusses,  accordingly,  were  spaced  8  feet  apart  from  center  to 
center . 

Extreme  care  was  used  to  preserve  the  large  timbers  from 

SpiKE    holes    and   other    DAMAGE    BECAUSE    THE    STATE    HIGHWAY    BOARD  BE- 
LIEVED   THEY   HAD   A    CONSIDERABLE    SALVAGE    VALUE.      TO    REDUCE    THE  DAMAGE 
TO   THE    MINIMUM,    TRIANGULAR    STRIPS   WERE    TACKED    LIGHTLY   ON   EACH  OF 
THE    TOP    SLOPES    OF   THE    OCTAGON    SO    AS    TO    PROVIDE    A    SUITABLE  SplKiNG 

SURFACE.     These  strips  were  made  of  6-inch  by  6-inch  spruce  sawed 
ON  the  diagonal. 

The  railing  was  constructed  of  4-inch  by  6-inch  spruce  posts, 

4    FEET    long,     spaced    6    FEET    APART,     SINCE    THE    RAlLS    COULD   ONLY  BE 
obtained    in    12-FOOT    LENGTHS.      AT   EVERY  OTHER    POST    ON    EACH    SIDE,  A 
iS-FOOT    PLANK    WaS    PLACED    IN    THE    FLOOR    SO    THAT    ITS   4-FOOT  EXTENSION 


iT 
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PROVIDED   ROOM    FOR    BRACING    THE   RAIL.       In    FRONT    OF   EACH    POST,  4-JUCH 
BY   G-IMCH    BLOCKS,     |    FOOT    LONG,    WERE    SPIKED   TO   THE    FLOOR.  UpON 
tHESE    BLOCKS   4-lNCH.  BY    6-lNCH    CURBS    WERE    FlXED    IN    POSITION  WITH 
DRIFT    BOLTS.      THE    RAILS    WERE    MA&E    OF   2-lNCH    BY   6-INCH    PLANKS.  OnE 
RAIL   WAS    PLACED    AT    HUB    HEIGHT    ABOVE    THE    FLOOR    AND  THE    OTHER  TWO 
WERE    FRAMED    AT    THE    TOP    OF  THE    POSTS   TO    STIFFEN   THE    Ra!LING.  |N 

order  to  reduce  the  vibration,  plank  soles  36  inches  wide  by  2 
inches  thick  were  splked  longitudinally  in  the  wheel  tracks. 

After  the  bridge  proper  had  been  completed,  the  timber  bent, 
forming  the  new  abutment,  was  planked  diagonally  on  both  sides  for 

protection    AGaINST   THE    DESTRUCTIVE    ACTION    OF   DRIFTING    I CE    AND  DE- 
BRIS.     In  addition  a  "guard  crib"  was  bu:lt,   a  short  distance  up- 
stream",   THAT    projected    FAR    ENCUC^  OUT    INTO   THE   WATER   TO    SHIELD  THE 
BENT    FROM    FLOATING   OBJECTS.         THIS   CRIB    HAD    A   PLANK    BOTTOM  AND 
LINING    SO    THAT    IT    COULD    BE    FILLED   W)TH    GRAVEL.      AS    AN  ADDITIONAL 
PRECAUTION,    THE   CRiB,    TRUSSES,    AND   TIMBER    BENT    WERE  SECURELY 
ANCHORED    TO    TREES    UPSTREAM  ON    EITHER  SIDE. 


CLIFFORD  SHOEMAKER  GOES  TO  DISTRICT  5 
Effective    April  I,  Clifford  Shoemaker,   formerly  principal 

ASSISTANT    to    MR  .    BiSHOP,    Ch  I E F   OF  THE    D I  V  I S ! ON    OF  CONSTRUCTION, 

becomes  district  engineer  of  district  5,  with  headquarters  at 
Omaha,  Neer.      Wr .  Shoemaker  takes  over  the  dut:es  formerly  in 
CHARGE  of  Mr.  Lynch  who  has  been  transferred  to  District  I  to  fill 
the  Vacancy  caused  by  Mr,  Purcell's  resignation. 
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ANSWERS  TO  MATER  I  ALS*-ENG  I  NE:ERS  EXAMINATION 

Contributed  by  F,  H.  Jackson,  H.  M.  Milburn,  and  L.  G.  Carmick 

of  the  division  of  tests 

(Not  for  release) 

The  correct  answers  to  the  examination  given  to  the 

DISTRICT    materials    ENGINEERS    AT   THE    HEADQUARTERS   OFFICE,  ON 

January  27,   are  given  below.     The  35  questions  to  which  the 
answers  are  made,   and  which  cover  phases  of  the  work  with  which 
every  materials  engineer  should  ee  familiar  were  given   in  the 
February  News  Letter.     After  each  of  the  answers  are  given  the 

NAME    and    DISTRICT    NUMBER    OF   THE    MATERIALS    ENGINEER    GIVING  THE 
BEST    ANSW'ER    TO    THE    QUESTION.       |n    CASES   WHERE    NO    ONE    MADE    A  COR- 
RECT   STATEMENT,    THE    ANSWER     IS    GIVEN    WITHOUT    THE    MENTION    OF  ANY 
NAMES.        In    the    PROBLEMS    WHERE    A    NUMERICAL   RESULT  REPRESENTED 
THE    CORRECT    SOLUTION,    THE    NUMBER    OF    THE    EXAMINEES    GIVING  THE 
CORRECT    ANSWER    ARE    STATED    IN    EACH   CASE,    AND    IN    ADDITION    A  COR- 
RECT   SOLUTION     IS  SHOWN. 

1.  4  Unsoundness  in  Portland  cement   is  caused,  ordinarily, 

BY   the    presence    OF    AN    EXCE^SS   OF    FREE    OR    UNCOMEINED    LIME.       |T  IS 
DETECTED     IN    THE    LABORATORY    BY   MEANS    OF    THE    SO-CALLED  "SOUNDNESS" 
TEST.        In    THIS    TEST,    A    PAT    OF    NEAT    CEMENT     IS    PLACED     IN    AN  ATMOSPHERE 
OF    STEAM,    ABOVE    BOILING    VATER,     FOR    FIVE    HOURS,     AND     ITS    CONDITION  AS 
REGARDS    CHECKING,    WaRpING,    OR    DISINTEGRATION     IS    NOTED.      A    SOUND  PAT 
WILL   REMAIN    FIRM    AND    HARD,    AND    SHOW   NO    EVIDENCE    OF   CHECKING.  UN- 
SOUNDNESS   IN    THE    FINISHED    PRODUCT   MAY    FK'EOUENTLY   BE    CORRECTED  BY 
ALLOWING    THE    CEMENT    TO    AGE    BEFORE    USING    -    IN    THIS    WAY,    THE  UNCOM- 
BINED    LIME    IS    AIR-SLaKED    AND    THUS   RENDERED    INERT.       (C.    ANDERSON  OF 

d i str  i  ct  i  ) 

2.  -  The  strength  of  Portland  cement   is  largely  controlled 
by  the  amount  of  lime  present  -  the  higher  the  percentage  of  lime, 
the  greater  the  strength.     high-limed  cements,  however,  will  have 

a  tendency  to  run)  unsound  unless  great  care  is  taken  in  the  manufac- 
TURING PROCESS.     The  two  details  which  are  generally  responsible 

FOR    SECURING    SOUNDNESS,    WITHOUT    SACRIFICING    STRENGTH,    ARE   HARD  BURN- 
ING   AND    THOROUGH    GRINDING.       THE    FIRST    OPERATION    CONTROLS    THE  PROPOR- 
TION   OF    COMBINED    LIME    WHICH    WILL    BE    OBTAINED,    AND    THE    SECOND  OPERA- 
TION    INSURES    A    PRODUCT    SUFFICIENTLY    FINE    SO    THAT    ANY    UNCOMBlNED  LiME 
REMAINING    WILL   BE    READILY    AlR-SLAKED    UPON    EXPOSURE    TO    AIR.       (A.  F. 

Hael  I  gofDistitict?) 

3.  -  The  present  specification!  requirements  for  Portland 
cement  are  225  pounds  at  seven  days  and  325  pounds  at  28  days.     (  9 

CORRECT  answers) 
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4.  -  Sand-A.  -  This  sand  is  well  graded,  carries  a  reason- 
able   AMOUNT   OF   SILT    AND  HAS   A   STRENGTH   RATIO   COMPARABLE   WITH  THE 
GRADING.       For   THIS   REASON    AN    UNFAVORABLE    COLOR    TEST    IS   NOT  CON- 
sidered significant.     nor   is  it  particularly  significant  if  the 
tens  i  le -strength  ratio"    at  seven  days  is  2  per  cent  below  the 
usual  specification  requirements.     this  variation  is  well  within 
the  limits  of  accuracy  of  the  test  and  the  sand  would,  thereforc, 
be  acceptable  for  use  in  concrete  pavements. 

Sand-B.  -  This  sand  is  Satisfactory  in  every  respect  except 
GRADING.  Concrete  in  which  it  is  used  will  be  harsh  and  cJiffIcult 
to  finish,   although  probably  of  high  strength  If  rigid  control  is 

EXERCISED   OVER    THE    WATER    CONTENT.      Th I S    SAND  WOULD   BE  CONSIDERABLY 

Improved  by  mixing  with  a  somewhat  finer  sand,  such  as  Sand-D,  so 

AS   TO    bring   the    PER    CENT    OF  MATERIAL  RETAINED   ON   THE    NO .     |0  SIEVE 
DOWN    TO    ABOUT     15,    AND   RAISE    THE    PERCENTAGE    PASSING   THE    NO .    50  TO 

ABOUT  20.     Freedom  from  silt  is  a  very  desirable  quality. 

Sand-C.  -  This  sand  is  graded  exactly  like  Sand-A  except 
for  silt  content.     the  low  strength-rat  j o ,  however,  coupled  with 
the  fact  that  the  color  test  is  q ,k .  would  indicate  that  the  grains 
are  structurally  weak.     this  sand  should  be  rejected. 

Sand-D.  -  This  sand  is  fine  and  has  the  maximum  permissible 

PERCENTAGE    OF   SILT.         ThE    STRENGTH   RATIO    IS    COMPARABLE    WITH  THE 
GRADING,     INDICATING  THAT   THE    SAND  GRAINS    ARE    STRUCTURALLY  SOUND, 
EVEN    THOUGH   THE    STRENGTH    RAJ  I  0    IS   CONSIDERABLY   BELOW  THE  CONVEN- 
TIONAL 100  PER  CENT,     Sand-D  could  be  used  satisfactorily  if  mixed 
in  the  proper  proportions  with  a  sand  similar  to  b,   or  if  used  in 
a  specially  designed  concrete  mix, 

Sand-E.  -  This  sand  is  normally  graded.     The  strength  ratio, 

HOWEVER,     is    LOW   AND  THE    COLOR    TEST    IS    QUESTIONABLE.         ThE  LOW 
STRENGTH-RATIO    IN    THIS   CASE    MAY   BE    DUE    EITHER    TO    THE    PRESENCE  OF 
ORGANIC   MATTER   OR    STRUCTURALLY   UNSOUND    GRAINS,    OR    A   COMBINATION  OF 
BOTH.      There  FORE,  THIS    sand    should   not    be    used    for    concrete  PAVEMENTS. 
(H.    C.    HEADLEY   of  DiSTRJCT  8) 

5.  -  The  pour  distinct  characteristics  of  concrete  sand 

WHICH    AFFECT    THE    STRENGTH-RATIO    TEST    ARE  J    (a)    GRADING;     (s)  ORGANIC 

impurities;   (c)  amount  of  silt;  (d)  character  of  the  grains,  in- 
cluding  SHAPE,    STRUCTURE,    MINERAL  COMPOSITION,    ETC.      (H.    J.  HemSTREET 

OF  District  9 ) 


\ 
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8.  -  The  color  test  for  organic   impurities   is  made  ey 
filling  a  12-ounce  c  le  ar-glag:  s  ..bottle  up  to  the  4-1/2-ounce 
mark  with  the  sand  to  be  tested,   adding  a  3-  per-cent  solution 

OF    SODIUM   HYDROXIDE    IN    WaTER    UNTIL   THE    COMBINED   VOLUME    OF  THE 
SAND    AND   LIQUID    IS   7    LIQUID   OUNCES,    SHAKING    VIGOROUSLY,  AND 
THEN    ALLOWING    IT    TO    STAND    FOR    24   HOURS.      THE    COLOR    OF   THE  CLEAR 
LIQUID    ABOVE   THE    SAND,    AT    THE    EXPIRATION    OF   24   HOURS,  COMPARED 
WITH    THE    COLOR    OF    A    STANDARD    2-pER-CENT    TANNIC-ACID  SOLUTION, 
IN    A  3-PER-CENT    SODIUM-HYDROXIDE    SOLUTION,     IS    AN    INDICATION  OF 
THE    AMOUNT    OF  ORGANIC   MATTER    PRESENT.       (H.    C.    HEaDLEY  OF 
DISTRICT  8) 

7.  -  The  predominating  physical  characteristics  of  the 

SO-CALLED    "trap"    ROCKS    ARE:    HaRDNESS,    TOUGHNESS,    HIGH  SPECIFIC 

gravity,  and  compactness  of  grain.     toughness  or  resistance  to 
impact,  may  be  considered  their  outstanding  characteristic. 
They  are  particularly  well  adapted  for  use  in  the  various  types 
of  macadam  roads,  particularly  bituminous  macadam  and  also  vari- 
ous types  of  mixed  bituminous  concretes,  and  as  binder  stone  for 

SHEET    ASPHALT,    ETC.      ThE    "tRaPS"    ARE    AS    A   CLASS    ALSO  EXTREMELY 

durable  and  are,  therefore,  well  adapted  for  use  as  concrete 
aggregates.    (w.  d.  ross  of  district  5) 

8.  -  The  three  principal  groups  into  which  road-building 
ROCKS  are  divided  ARE;     (a)   Igneous;   (b)  sedimentary;   and  (c) 
metamorphic.     Basalt  belongs  to  the  igneous  group,  sandstone  to 

THE    sedimentary    GROUP,    AND    SCHIST,    MARBLE,    AND    GNEISS    TO  THE 

metamorphic.     The  foliated  or  laminated  structure  of  the  gneisses 
makes  them  frequently  undesirable  for  use  as  concrete  aggregates, 
due  to  the  fact  that  they  crush  into  flat,  elongated  pieces. 
(R.  L.  Devereaux  OF  District  iO) 

9.  -  Limestones  containing  clay,  usually  termed  "argilla- 
ceous"   LIMESTONES,    SHOULD   BE    VIEWED   WITH   SUSPICION   WHEN  INTENDED 
FOR    USE    AS    A    CONCRETE    AGGREGATE.      SuCH   MATERIAL    SHOULD   ONLY  BE 
USED   WHERE    PREVIOUS  EXPERIENCE   HAS    DEMONSTRATED   BEYOND  QUESTION 
THAT   THE    ROCK    13    DURABLE,      VALUABLE    INFORMATION    ALONG    THIS  LINE 
MAY   BE   OBTAINED   EITHER    BY   STUDYING   EXISTING    STRUCTURES   OR  BY 
CAREFULLY   EXAMINING   EXPOSED    LEDGES   OF  THE    STONE    FOR  EVIDENCES 

OF   WEATHERING.       (H.    S.    GILLETTE   OF    DISTRICT  6) 

10.  -  (a)  The  abrasion  test  on  a  limestone,    intended  for 

USE    as    an    AGGREGATE    IN    CONCRETE    PAVEMENTS,    MIGHT    BE    WAIVED  IN 
CASES   WHERE    IT   WaS   POSSIBLE    TO    OBTAIN    CONCRETE    OF  SATISFACTORY 
FLEXURAL   STRENGTH    WITH    THE    AGGREGATE    INVOLVED,    AND    IN  THOSE 
LOCATIONS   WHERE    A   NEGLIGIBLE    AMOUNT    OF    SURFACE    WE aR    WOULD  BE 
EXPECTED. 
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(b)  The  sodium  sulphate  soundness  test  should  be  waived 

ONLY   when    either    THE    SERVICE    BEHAVIOR    OF    THE    STONE    IN  CONCRETE 
OR    THE    APPEARANCE    OF    EXPOSED    LEDGES   OR    FACES    INDICATE    THAT  IT 
IS  DURABLE. 

II.    -   The   THREE    GENERAL    PRINCIPLES,    AS    REG/vRDS    SIZE  AND 
GRADATION   OF    AGGREGATES,    WHICH    GOVERN    THE    PROPER    RATIO    IN  WHICH 
THE    FINE    AND    COARSE    AGGREGATES    SHOULD   BE    COMBINED  ARE: 

I.    -   The    FINER     THE  SAND,    THE    SMALLER   THE    AMOUNT    OF   SaND . 

2.  -  The  finer  the  grading  of  the  coarse  aggregate  for 

a  given  maximum  size,  the  smaller  the  amount  of 

SAND  . 

3.  -  The  smaller  the  maximum  size  of  coarse  aggregate, 

THE    larger    the    AMOUNT    OF  SAND. 

(a.  Seifert  of  District  4) 

|2,  -  (a)  Percentage  of  fine  aggregate: 
8 . 0  -  G . 5  1.5 

7r"7r  = — 7     7—7:  -  33  PER  cent  of  fine  aggregate 

8.0  -  3.4      4.6  0-7 

67    DO    DO    do  coarse  do 

(e)  Percentage  of  fine  aggregate: 

6.5  -  5.8  0.7 

TT-T  =  ~A — n  =  ■  '  pe:r  cent  of  fine  aggregate 

6  .  5  -  2  .  D      4.0  „^ 

83     DO     do     do  coarse  do 

(9  correct  answers) 

15.  -  For  a  plastic  mixture,  containing  no  air  voids, 

THE    volume    of   CONCRETE,    PRODUCED    FOR    EACH    BAG   OF  CEMENT,    WILL  BE 

equal  to  the  sum  of  the  absolute  volumes  of  the  cement  and  aggre- 
gates, plus  the  volume  of  water. 

The,tefore,  for  a  1:2:4  proportion: 
(a)  -  Absolute  volume  of  cement  =  i|   x  9"+ 


3.10  X  62.4 


~  0.49  cue  I c  foot 


85 

Do  DO     do  sand      =  2  X  rr-Tc:  m  A  =  1.03     do  feet 

c;.65  X  62.4 

Do  do    do  coarse  =  4  x   '^-^ — —  =  2.50    do  do 

2.70  X  62.4 
aggregate  a  w  .-r 

VoLUME  of  Water    =  5^5  cubic  feet  per  bag  of  cement -p,  tz 

•r—z  0.73     do  Fig>oT 

7,5  gallons  per  cubic  foot 


Volume  of  concrete        =         4.75  cubic  feet 

This  computation  gives  the  volume  of  concrete  produced  for 
Each  bag  of  cement  used.     Therefore,  the  quantity  of  cement  required 

FOR    ONE    cubic    YaRD  OF  CONCRETE    WILL  EQUAL 
27 

^  —  g    =    5.7    BAGS,    OR    1.42  BARRELS. 


-   13  - 


(e)  -  Absolute  volume  of  cement  -  1  x   —  =  0.49  cubic  foot 

^  3. 10  X  62.4 

Do  DO      DO  Sand      =  2  x  (  I  .00  x  0.35  )=  I  .30'-  do  feet 


Do  do        do   coarse   _    .        /  ,    nn       n  o  on 

-  4  x  (1.00  -  0.4oj=2.20    do  do 
aggregate 

Volume  of  water  =  .6.0  cubic  feet  per  bag  of  cement 

7.b  gallons  per  cubic  foot  ~ — 

Volume  of  concrete  =  4.79  cubic  feft 


Therefore,   the  quantity  of  cement  required  for  one  cubic 

yard  of  concrete  will  equal  2? 

— -  5.54  sags,  or   1.41  barrels 

(6   CO.TRECT  answers) 

14.  -    FINENESS    MODULUS    IS    AN    EXPRESSION    USED   TO  INDICATE 
THE    GRADING   OF   AN    AGGREGATE.       |T    IS    DETERMINED   EY   ADDING   THE  TOTAL 
PERCENTAGES    OF   THE    MATERIAL    RETAINED   ON    CERTAIN    SIZE    SIEVES,  WITH 
SQUARE   OPENINGS,    AND    DIVIDING    THE    RESULT    BY    |  00 .      ABSOLUTE  VOLUME 
AS    APPLIED   TO    CONCRETE    AGGREGATES    IS   THE    ACTUAL    VOLUME    OF  SOLID 
MATERIAL    IN    A    G  I  VEN    APPARENT    VOLUME    OF  THE    AGGREGATE.       |n  OTHER 
WORDS,     IT     IS    THE    DIFFERENCE    BETWEEN    THE    APPARENT    VOLUME    AND  THE 
VOLUME    OF   VOIDS.      DENSITY    AS    APPLIED   TO    CONCRETE    IS  USUALLY 
TAKEN    TO    MEAN    THE    SUM   OF   THE    ABSOLUTE    VOLUMES    OF    THE    CEMENT  AND 
AGGREGATES    (tOTAL    SOL  IDS  )   EXPRESSED   AS    A    PERCENTAGE    OF   THE  TOTAL 
VOLUME    OF   THE    CONCRETE.      \VaTER    CEMENT    RATIO    IS    THE    VALUE  OBTAINED 
EY    DIVIDING    THE    VOLUME   OF  WaTER   EY   THE    VOLUME    OF  CEMENT    USED  IN 

a  given  batch  of  concrete.     bulking  as  applied  to  concrete  sand 
is  the  swelling  or   increase   in  volume  which  takes  place  when  a 
small  amount  of  water  is  added  to  dry  sand.     (w.  d.  ross  of 
d istr i ct  3  ) 

15.  -  Water  may  be  sa i d  to  ex i st  in  both  the  combined  and 

FREE    FORM    IN    CONCRETE    WHICH    HAS   HARDENED   WITHOUT    DRYING   OUT.  ThE 
final    density   of  the    CONCRETE    IS   ALMOST    ENTIRELY   CONTROLLED  BY 
THE   /:,MOUNT    OF   AIR    VOIDS    PRESENT,    WHICH    IN    TURN    IS    A    FUNCTION  OF 
THE    AMOUNT    OF    FREE    WATER    EXISTING    IN    THE    CONCRETE    WHEN    IT  STARTS 

TO  DRY  OUT.    When  viewed  from  this  standpoint  the  function  of 

CURING    is    to    delay   THE    FINAL  DRYING   OUT   OF   THE    CONCRETE    UNTIL  THE 
GREATEST    POSSIBLE    PERCENTAGE  OF   THE    TOTAL   WATER    HAS    COMBINED  WITH 
THE    CEMENT    THUS   REDUCING    THE  PERCENTAGE    OF    FREE    WaTER    AND  CONSE- 
QUENTLY THE    FINAL    VOIDS    TO    A  MINIMUM.       (A.    F.    HaELIG   OF   DISTRICT  7) 
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IS.  -  The   inundation  method  of  measurement  depends  upon 
the  principle  that  wh^n  a  sand  has  become   inundated  or  saturated 
v.'Ith  Water  so  that  all  of  the  voids  are  filled,   a  given  volume 

WILL   contain    approximately   the    SAME    AMOUNT   OF    SAND    AG    IF  THE 
SAND   WERE    DRY.       (A.    SEIFERT    OF  DISTRICT  4) 

17.  -  The  prsncipal  advantages  of  specifying  aggregates 

FOR    concrete    EY   WEIGHT  ARE; 

1.  -  It  automatically  corrects  for  the  bulking  action 

OF  MOISTURE    IN  SAND, 

2.  -    It   MAKES    POSSIBLE    AN    ACCURATE    PRELIMINARY  ESTIMATE 

OF   THE    QUANTITIES   OF  MATERIALS   REQUIRED    FOR  A 
GIVEN    Ai^OUNT    OF  CONCRETE. 

3.  -    It    FURNISHES   A    RECORD  OF   THE    ACTUAL   WEIGHTS  OF 

materials  used  on  a  given  job. 

(K.  S.  Chamberlain  of  District  |2) 

18.  -  Because  absolute  volumes  of  aggregates  will  vary 

WITH    their    specific    GRAVITY   AND   WEIGHTS    ARE    ONLY  PROPORTIONAL 
TO    ABSOLUTE    VOLUMES    SO    LONG    AS   THE    SPECIFIC    GRAVITY    IS  CONSTANT. 
For   THIS   REASON    VARIATIONS    IN    THE    SPECIFIC    GRAVITY   WILL  PRODUCE 
VARIATIONS    IN    THE    ABSOLUTE    VOLUME    AND    CONSHQUENT L Y  VARIATIONS 
IN    THE    YIELD   OF   THE    CONCRETE    PRODUCED.       (K.    S.    ChaMBERLaIN  OF 

District  |2) 

19.  -  The  determination  of  the  weight  per  cubic  foot  of 

CRUSHED   BL^ST-FURNACE    SLAG.       (3    CORREC T  '  AN SWER S  ) 

20.  -   W  =   BREAKING    LOAD    IN    POUNDS    PER    LINEAL    FOOT    OF   P I PE 

1.^09'  IS    THE  CONSTANT 

D   =    INTERNAL    DIAMETER    OF   THE    P I pE    !N  FEET. 
(7    CORRECT  answers) 

2|.  -  Galvanized  metal  culverts  may  well  be  used  in  loca- 
tions  WHERE    THE    SOIL  WATERS    ARE   NOT    UNDULY  CORROSIVE.  EXPERIENCE 
HAS    SHOWN    THAT    NEAR    THE    SEaCOAST    WHERE    TIDAL   WaTER    AFFECTS  THE 
CULVERT    OR    IN    THE    SO-CALLED    ALKALI    DISTRICTS,    SUCH  CULVERTS 
CORRODE    VERY   RAPIDLY.      BEFORE    INSTALLING    SUCH   CULVERTS    DUE  CON- 
SIDERATION   SHOULD    BE    GIVEN    TO    THE    LIFE    OF   GALVANIZED    CULVERTS  IN 
THAT    LOCALITY.       (R.    L.    DeVEREaUX   OF   DISTRICT  jO) 

22.  -  Exposure  tests  have  shown  that  coppered  steel,  cop- 
pered   IRON,    and   pure    iron,    aRE   THE   MOST    LASTING   TYPES  OF  BASE 
METAL.      As    YET    WE    ARE    NOT    IN    A   POSITION    TO    STATE    THAT    ANY   ONE  OF 
THE    BASE    METALS    SPECIFIED   UNDER   THE    SO-CALLED    "5-Way"  SPECIFICATION 
IS    SUPERIOR    TO    ANY   OF   THE    OTHERS.       (K.    S.    ChaMEERLAIN    OF  DISTRICT 

12) 
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23.  -  Red  lead  and  the  chromates  of  lead  and  zinc  in 
contact  with  steel  have  proven  to  be  the  best  inhibitors  of 
CORROSION,     Since  red  lead  is  the  only  one  of  these  that  is 

GENERALLY  AVAILABLE,  AND  BECAUSE  IT  IS  NEARLY  AS  GOOD  AS  THE 
BEST,  IT  IS  RECOMMENDED  AS  A  SHOP  COAT  AND  IN  GENERAL  SHOULD 
BE    USED    ALSO    AS    A    FIRST    FIELD   COAT.       |T    BEING   ASSUMED   THAT  THE 

first  two  coats  thoroughly  cover  the  metal  we  may  use  for  the 
second  field  coat  a  paint  of  more  durable  character  when  ex- 
posed to  the  weather  even  though   it  may  not  ee  as  good  an 
inhibitor  of  corrosion.     for  the  second  field  coat  a  pigment 
consisting  wholly  or  largely  of  basic  lead  sulphate  or  basic 
lead  carbonate  will  prove  satisfactory.     (s.  e.  s i  me  of 
District  5) 

24.  -  (a)  Specific  gravity,   flash  point,  softening 

POINT,    penetration,    LOSS    AT    ■J.SS'-'q  ,    5   HOURS,    TOTAL  BITUMEN 

soluble   in  carbon  disulphide,   ductility,  proportion  of  total 
bitumen  soluble   in  carbon  tetr a-ch lo r i de . 

(b)  Specific  gravity,  float  test,  distillation 

TEST,    softening    POINT    OF  RESIDUE    OBTAINED    IN    DISTILLATION  TEST, 
TOTAL    BITUMEN    SOLUBLE    IN   CARBON  DISULPHIDE.. 

(c )  Specific  gravity,   flash  point,  specific  vis- 
cosity,   FLOAT    test,    loss   AT    |S3°C.    5  HOURS,    TOTAL  BITUMEN 
SOLUBLE    IN    CARBON    DISULPHIDE,    PER    CENT    OF   TOTAL   BITUMEN  IN- 
SOLUBLE  IN  86°  Baume  naptha. 

(d)  Specific  gravity,  specific  viscosity,  float 
test,   distillation  test,  softening  point  of  residue  obtained 

FROM    distillation    TEST,    TOTAL   BITUMEN    SOLUBLE    IN    CARBON  DI- 
SULPHIDE.    (A.  Seifert  of  District  4) 

25.  -  (a)  Penetration  test;   (b)  float  test;   (c)  specific 
viscosity  and  float  test;  (d)  specific  viscosity  and  float  test, 
(a.  F.  Haelig  of  District  7) 

26.  -  This  test  is  made  on  asphalts  for  the  purpose  of 
ascertaining  if  the  material  will  Satisfactorily  withstand  the 

heating   to    which    it    is    SUBJECTED   AT    THE    ASPHaLT    PAVING  PLANT, 

Results  obtained  in  this  determination  are  also  taken  as  indi- 
cating whether  or  not  the  pavements  constructed  will  age  too 
rapidly,   i.e.,  whether  the  pavements  will  crack  excessively  IN 
A  comparatively  short  time.  (K.  S.  Chamberlain  of  District  |2) 

27.  -  Specification  OC-2  is  intended  to  provide  for  road 
oils  which  are  to  be  applied  cold,    in  the  surface  application 
treatment  of  roads.     Since  it  is  desired  that  these  oils  shall 
BE  Capable  of  forming  a  mat  or  wearing  surface  on  the  road,  it 

IS    ADVISABLE    THAT    THEY   CONTAIN    SOME    COMPARATIVELY   VOLATILE  OILS 
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WHICH,    OF   COURSE,    WILL    BE    INDICATED   WHEN    THEY   HAVE    LOW  FLASH 

POINTS.     Consequently,  a  maximum  permissible  flash  point  is 
SPECIFIED  IN  specification  OC-2 .     (H.  J.  Hemstreet  of 
d  istr  ict  9  ) 

28.  -  Let  D  =  theoretical  specific  gravity 

W   =  WEIGHT    percentage    OF  MINERAL  AGGREGATE 

W|=  WEIGHT    PERCENTAGE    OF   ASPHALT  CEMENT 

S  SPECIFIC    GRAVITY   OF  MINERAL  AGGREGATE 

S|=  SPECIFIC    GRAVITY   OF   ASPHALT  CEMENT 


Then  substituting  in  the  formula  D  =   !.PP. 


11  +  iL. 

s  s 


We  HAVE  D  =  100 

90    ^  10 


2.65  1.03 
AN  D    D        -    2  . 29 

Then  let  V  -  the  percentage  of  vOIds  and  d-=  the  specific 
gravity  of  the  Sample,  then        _   | 00  (D-d) 

^  "  D 

Substituting  in  this  formula,  the  percentage  of  voids 

V  -     100  (2.29-2.20  )  _  ^ 

V  -  — ■  i — :  :  i  -   3,93   PER  CENT 

2.29 

(4   CORRECT  answers) 

29.  -  (a)  Let  x  =  number  of  pounds  of  asphalt  cement 
Then  .998  x 


90O 


-=  .10 


AND  .998  X  =  90^.  I  X 
AND  .898  X  =  90 

THEREFORE         X   =  100.2 

(e)  Let  X  r  number  of  pounds  of  asphalt  cement 
Then       ,80  x 

gOQf  X  -  • 

AND   .80  X  =  90+-. 1  X 
AND    .7   X  =90 

Therefore  x    =  |28,6  (4  correct  answers) 
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30.  -  This  test   is  ordinarily  made  at  a  temperature  of 

25°C.    AND   AS    THERE    IS    NO    ST  AN  D  AF;  D  1  ZE  D    TEST    FOR  DETERMINING 
THE    ADHESIVENESS   OF   ASPHALTS,     IT    MAY   EE    TAKEN    AS  INDIJJATING 
THIS    PROPERTY   AT    NORMAL  TEMPERATURES.       It    ALSO    INDICATES    IN  A 

measure  the  susceptibility  of  asphalts  to  temperature  changes, 
since  asphalts  ha\'!ng  extremely  low  ductilities  at  25°c  .  such 
as  the  blown  aspm,\lts  used  as  fillers,   are  only  slightly  sus- 
ceptible to  temperature  changes.     (h.  s.  glllette  of  district  6) 

31.  -  The  test  for  total  bitumen  soluble   in  carbon  di - 
sulphide   is  made  for  the  purpose  of  determining  the  bitumen 
content,  whereas  the  carbon  t et r a-ch lo r i de  test   is  used  for 
determining  the  cardenes  in  petroleum  and  asphalt  products,  the 
presence  of  which   is  considered  to  be   indicative  that  the  petro- 
leum products  have  been  subjected  to  some   injurious  manufactur- 
ING   PROCEDURE,    SUCH    AS   OVERHEATING.       (A.    SE I FERT    OF   DISTRICT  4) 

32.  -   An    ASH    CORRECTION    SHOULD    EE    MADE,    AND    IF   THIS  CORREC 
TION    IS    NOT    MADE    THE    CORRECT    PERCENTAGE    OF   BITUMEN    WILL   NOT  BE 
DETERMINED    BY   THE    ANALYSIS,    SINCE    THE    BITUMEN    REPORTED   WILL  ALSO 
INCLUDE    FINELY    DIVIDED   MINERAL    MATTER    WHICH    MAY   HAVE    GONE  THROUGH 
THE    FILTER.       ThE    RESULT    FOR   THE   MATERIAL   PASSING    THE  200~MESH 
SIEVE    WILL    ALSO    BE    AFFECTED    SINCE    SOME    OF   THE    MATERIAL  WHICH 
SHOULD   EE    REPORTED    AS    PASSING    THE    200-MESH    SIEVE    WILL    BE  IN- 
CLUDED  WITH    THE    BITUMEN.       (H.    C,    HEaDLEY   OF   DISTRICT  S) 
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5-TON  PYRQTOL  BLAST  CAREFULLY  EXECUTED 
ON  COLORADO  FOREST  HIGHWAY  PROJECT 

Compiled  from  report  submitted  by  Clyde  E.   Learned  of  district  3. 

The  advantages  of  a  carefully  executed  plan  for  obtaining 
satisfactory  results  In  blasting  operations   is  demonstrated  by 

THE    success   of   THE    5-TON    PYR^TOL   BLAST    ON    THE    CHICAGO  CREEK 

Section  of  the  Mount  Evans  forest  highway  in  Colorado.  The 
blast  which  Was  fired  on  the  afternoon  of  November  26,  1927, 
Was  spectacular  as  well  as  successful  -  at  least  three-quarters 
OF  the  total  Yardage  moved  being  thrown  clear  of  the  roadway 
and  piled  UP  ON  the  mountain  side  and  canyon  below  to  a  depth 
of  15  TO  30  FEET,     The  prism  of  the  road  as  computed  totalled 

9,  100   CUBIC    YARDS    WHICH,     IN    ADDITION    TO    AN    ALLOWANCE    OF     10  PER 
CENT    OF    THE    PRISM    YARDAGE,    CAUSED    BY    AN    OVEREREaK    OF  3,500 
CUBIC    YARDS,    MADE    A    GRAND   TOTAL   OF    I  0,000   CUEiC    YARDS  ALLOWED 
TO    THE    CONTRACTOR.       THE    TOTAL    AMOUNT    OF    PYRtSTOL    USED    WaS     |  0,200 

POUNDS.     This  averaged  practically  a  pound  of  explosive  per 

CUBIC    yard    of    pay    yardage    or    eight-tenths    of    a    pound    of  PYRjSTOL 

for  Each  yard  of  the  total  burden  moved. 

The   fragmentation  of  the  material   in  front  of  and  over 

THE    charge    Was    EXCELLENT.       ThE    ONLY    LARGE    PIECES    OF    ROCK  REMAIN- 
ING   after    the    "shot"    WERE     IN    THE    OVERBREAK    MATERIAL    ALONG  THE 
BACK    SLOPE    (fig.    2-B  )  .       ThESE    LARGE     FRAGMENTS,  UNFORTUNATELY 
FOR    THE    CONTRACTOR,    SLID    DOWN    THE    SLOPE    AND    PILED   UP    IN  THE 
ROADWAY,    THUS   NECESSITATING    CONSIDERABLE    DRILLING    AND  BREAKING 
BEFORE    THEY    COULD    BE    MOVED   WITH   THE    STEAM    SHOVEL.       ABOUT     | , 000 
CUBIC    YARDS    OF  THE    BLASTED   ROCK   WAS    USED    IN    THE    CONSTRUCTION  OF 
A   40-FOOT    HAND-PLACED   EMBANKMENT    BELOW    AND    CONTIGUOUS    TO  THE 
CUT.       The    GREATER    PORTION   OF  THE    BLASTED   MATERIAL,    HOWEVER,  WAS 
WASTED. 

The    BLAST    MADE    VE^Y    LITTLE    NOISE,    EACH     INDIVIDUAL  SEAM 
IN    THE    CLIFF   OPENING    UP    AS    THOUGH    A    HERCULEAN    GIANT    WERE  SLOWLY 
FORCING   HIP    WAY    UPWARD    FROM    BELOW    (fIG.     I -B  )  .       AS    THE  SEAMS 
WIDENED,     JETS    OF    SMOKE    SHOT    OUT     INTO    THE    AlR,    FORMING    A  MANTLE 
OVER    THE    ENTIRE    MASS    OF    MOVING    ROCK,    WHICH    SOO'N    BECAME  ENVELOPED 
SY   THE   PMOKE .      Then   as   the    mass   began    to    fall,    the   rocks  PILED 
UP    IN    THE    canyon    BELOW,    WHILE    THE    CLOUD   OF   SMOKE    CONTINUED  TO 
ROLL    FIRST    ACROSS    THE    CANYON    AND    THEN    UP    TH  E  OVJ^'OS  I T  E    SLOPE    OF  THE 
MOUNTAIN    (fig.    2-A  )  .       ThE    ENTIRE    PROCEEDING    WAS    A    MOST  EXCITING, 
BEAUTIFUL,    AND    AWE - I N SP I R I N G  SIGHT. 
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Figare  2-B .   -  After  the  smoke  cleared  away  -  cliff  removed  to  a 
height  of  135  feet  and  the  old  road  blocked  with  rock  fragments. 
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Directly  over  the  blast  the  escaping  pyrotol  gases  re- 
ignited   SPONTANEOUSLY    AS    THEY   CAME    IN    CONTACT    WITH   THE    AlR  - 
THE    SHEET    OF    FLAME    SETTING    FIRE    TO    THE    BRUSH    AND   TREES    ON  THE 
CLIFF   A50VE.       This    PHENOMENON    WAS    ATTRIBUTED   TO    THE    LACK  OF 

oxygen   in  the  explosive  to  provide  for  complete  combustion  of 
the  pyrotol  mixture. 

Locat  ion  of  Blast 

The  blast  was  the  result  of  a  choice  between  driving  a 
tunnel  through  a  rocky  promontory  which  jutted  out   into  the  can- 
YON OF  THE  Chicago  Creeks,  or  of  notching  out  a  40  to  50-foot 

SHELF     IN    THE    FACE    OF   THE    CLiFF.       ThE    LATTER    COURSE    WAS  ADOPTED. 

The  blast  was  located  between  Stat-.ions  325+13  and  325+40  of 
Chicago  Creek  section  No.  2  of  the  f.irest  highway  between  Echo 
Lake  and   Idaho  Springs  -  40  miles  west  of  Denver,  Colorado. 
(See  attached  sketch).     The  construction  of  this  road  has  been 
carried  on  by  the  bureau  during  the  past  three  seasons.  three 

sections,    totalling    seven   miles,    HAVE    BEEN    PUT    UNDER  CONTRACT. 

On  all  of  this  mileage,  located  through  a  very  mountainous 

REGION,    a    total   of    160,000   CUBIC    YARDS    OF   MATERIAL   HAS  BEEN 
MOVED    -    APPROXIMATELY   40   PER    CENT    OF  THIS    BEING    CLASSED  AS 
SOLID    ROCK.      The    third    section,    ON    WHICH   THE    5-TON  PYROTOL 
BLAST     IS    LOCATED,     IS   KNOWN    AS    CHICAGO    CREEK    SECTION   NO .  2. 

It   is   I^  miles  long  and  contains  over  45,000  cubic  yards  of 
excavation,  of  which  approximately  70  per  cent   is  rock.     a  con- 
siderable length  of  this  section   is  located  through  granite 
formations,   high  gp  on  the  mountain  slopes. 

Method  of  Preparing  Blast 

The    METHOD    FOLLOWED   BY   THE    CONTRACTOR    IN    REMOVING  THE 
CLIFF    -    A    CLOSE-GRAINED,     GRAY^SRANITE    FORMATION,    WaS    TO  DRIVE 
A    SMALL   TUNNEL    OR    COYOTE    HOLE    IN    FROM   EACH   END   OF  THE    CUT  (fIG. 
I-A),    excavate    POCKETS    AT    A    NUMBER    OF    STRATEGIC    POINTS    AND  LOAD 
THEM   WITH    PYROTOL,    AND    FINALLY    TO    SHOOT    THE    ENTIRE    CHARGE  IN 
ONE  ELi'ST. 

On  the  lower  or  northern  end,  the  face  was  fairly  acces- 
sible   (see    sketch    map    and    fig.     I),    AS    "i  HE    STEAM    SHOVEL  HAD  JUST 
completed    A    PILOT    CUT    TO    WITHIN    A    HUNDRED    FEET    OF   THE  PROPOSED 
PORTAL,     AND     IT    WaS    NOT    VERY   D'FFICULT    TO    E  L.A?T    OUT    A    NARROW  PATH 
FOR    THE    REMAINDER    OF    THE    DISTANCE.       J  H  '  S    TUNfJEL,    DESIGNATED  AS 
No.     I    ON    THE    SKETCH    MAP,    WAS    5TaR":"ED    ON    ABOU'    THE    CENTER    LINE  OF 
THE    ROAD,     AND    WuS    DRIVEN    AT    AN    ANGLE    OF    ABOUT    3  0  DEGREES   TO  THE 


I 


i 
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DITCH    -    A    DISTANCE    OF   35    FEET.       FROM    THIS    POINT,    TWO  HEADINGS 
WERE    BORED    IN    OPPOSITE    DIRECTIONS   ALONG    THE    DiTCH    LINE,  EACH 
BEING     15    FEET     IN    LENGTH,    AND    THE    LAYOUT    OF    THE    TWO    COMPLETING    '  ' 
THE    SHAPE    OF    A    BENT  TEE. 

On    the    UP-GRADE    SIDE    OF    THE    CLIFF,     THE    OPERATIONS  WERE 
RATHER    DIFFICULT    AND   OF    A   MORE    HAZARDOUS    NATURE.        |t    WAS  NECES- 
SARY  TO    LOWER    THE    MEN,    EQUIPMENT,    AND    EXPLOSIVES    FROM    THE  CLiFFS 
ABOVE.       The    drilling    crews    were    HELD    WITH   ROPES   OR    SLINGS  WHILE 
THEY    CUT    OUT    A    BENCH    FROM   WHICH   THEY   WERE    ABLE    TO    BEGIN  DRIVING 
THE    TUNNEL.       THIS    No .    2    TUNNEL   WAS    DRIVEN    AT    GRADE    FOR    60  FEET 
ALONG    THE    DITGH    LINE    TO.  WITHIN     15    FEET    OF   THE    ElSiO   OF   TUNNEL   NO  .  i 

At    20-FOOT     INTERVALS,    RIGHT-ANGLE    OFFSET    CHAMBERS  WERE 

sunk  so  as  to  obtain  more  complete  confinement  of  the  charges 
for  the  blast.     these  offset  chambers  were  from  6  to   15  feet  in 
length  and  from  2  to  4  feet  below  the  tunnel  floor. 

Jack  hammer  drills,  mounted  on  columns,  with  water-feed 
connections,   \a€re  used  in  driving  the  tunnels,  the  average  daily 

PROGRESS     IN    EACH    BEING    THREE    FEET.       ThE    DRILLING    AND   MUCKING  OPER 
AT  IONS   WERE    HANDICAPPED    CONSIDERABLY   BY   THE    CONFINED    SPACE  IN 
which   the    CREW   WERE    FORCED   TO  WORK. 

Explosives  Carefully  Proportioned 

The  amount  of  explosive  in  each  pocket  was  proportioned 
in  accordance  with  its  position  and  the  amount  of  burden  to  be 
MOVED.     The  tunnels  were  loaded  as  follows: 

*  Pounds  o f 

PYROTOL 


Tunnel  No .    I   -  Pocket  a--------  1,500 

DO           DO     -       DO       3_-__-   2,000 

DO      No, 2-      DO      0--------  3, 500 

DO            DO     -       DO  2,200 

DO              DO      -        DO  I  ,  000 

Total  10,200 


4 


TO  £CHO  lake: 


SYMBOLS 
CENTER  LINE  OF  ROAD 
APPROXIMATE  OUTLINE  OF  BURDEN  TO  BE  MOVED 
GENERAL  LOCATION  OF  TUNNELS 
CONTOURS 
COROEAU 

LEAD  WIRES  TO  BATTERY 
ELECTRIC  CAPS  N0.6 
BACK  SLOPE  CONTROL  HOLES 
POCKETS  FOR  CHARGES  IN  TUNNELS 
BATTERY.,  3  A.,  75-VOLT.,  3  AMPERE.,  50-HOLE 

.    LOADING  DATA 

POUNDS  PYROTOL 
00 
00 
DO 
DO 

PRISM  YARDAGE  9100 

OVER-BREAK  YARDAGE  APPROXIMATELY  3500 
TOTAL  YARDAGE  MOVED  BY  SHOT  APPROXIMATELY 
TOTAL  PYROTOL  IN  TUNNEILS  lOaoO  POUNDS 


12600 


DETAILS  OF  TUNNEL  BLAST 

ON  THE 

MOUNT  EVANS  FOREST  HIGHWAY 

CHICAGO  CREEK  SECTION  2 
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The  Explosive  used  was  the  pyrotol  furnished  by  the 
Government  a^d  manufactured  by  the  du  Pont  Company  from  sur- 
plus V.AR  Department  supplies.     The  contractor  had  used  pyrotol 

PREVIOUSLY    IN    CARRYING   ON    REGULAR    BLASTING    OPERATIONS    IN  THIS 
SECTION,    BUT    SINCE    THERE    WAS    NO   RECORD   OF    ITS    USE   ON  LARGE 
BLASTS,    THE    LOCAL    DU    PONT    REPRESENTATIVES    OBTAINED    FOR  THE  CON- 
Tr-ACTOR,     BY    WIRE     FROM   THEI^    MAIN    OFFICE,     INFORMATION  CONCERNING 
ITS    USE.      The    pyrotol   was   the    customary   M I XTURE   of   ground  SMOKE- 
LESS   AND    HAND    GRENADE    POWDER.       TO    THIS    HAD    BEEN    ADDED    ABOUT  10 
PER    CENT    OF   NITROGLYCERIN    DYNAMITE    TO    ACT    AS    A    SENSITIZER.  THE 
PRODUCT    OBTAINED    BY    THIS    MIXTURE    WAS    A    LOW-FREEZiNG  COMPOUND 
EQUIVALENT    TO    ABOUT    40-PER-CENT    DYNAMITE.        1n    LOADING    THE  POCKETS, 

the  precaution  was  taken  of  adding  i  00  pounds  of  ammonia  dynamite 
to    insure  complete  detonation  of  each  charge  of  pyrotol. 

Dual  Detonating  System  Used  as  a  Precaution 

A  dual  detonating  system,  consisting  OF  BOTH  electric 

BLASTING   Caps    AND   CORDEaU    FUSE,    WAS    USED   TO     INSURE    THE  COMPLETE 
EXPLOSION    OF   THE    CHARGES.      AN    ELECTRIC    CAP    AND    A   PRIMER    OF  DYNA- 
MITE   WERE    CONNECTED   WITH   THE    CORDEAU    FUSE,    AT    THE     INWER   ENDS  OF 
THE    TUNNELS,    AS    AN    EXTRA    PRECAUTION.       In    EACH  OF  THE  POCKET 

charges,  2  or  3  electric  blasting  caps  to  act  as  primers,  were 
inserted  in  sticks  of  40-per-cent  dynamite,   and  the  cordeau  fuse 
was  coiled  through  the  charge  of  pyrotol. 

All  electric  blasting  caps  were  connected  in  a  single 

SERIES    with    double    NO .    20  WIRES   WHICH    LED    TO   THE    TUNNEL  ENTRANCES, 

The  wires,   after  being  first  wrapped,  were  laid  along  one  of  the 

LOWER    CORNERS   OF  THE   TUNNEL,    AND   THEN    COVERED    WITH    HEaVY  PARAFFINED 
BOX   PAPER    OVER    WHICH    WaS    SPREAD   A    LAYER   OF   LOOSE    SOIL.      EaCH  ELEC- 
TRIC  CAP   Was    TESTED   BEFORE    BEING    PLACED     IN    POSITION    AND  FREQUENT 
GALVANOMETER    TESTS    V^CRE    MADE    ON    THE    WIRING    AS    THE    TUNNELS  WERE 
BACKFI  LLED. 

With    THE    PURPOSE    OF   OBTAlNtNG    A    CLEAN-CUT    AND    UNIFORM  BACK 
SLOPE    TO    THE    CUT,    A    SERIES   OF   HOLES   WERE    DRILLED    ALONG    THE  LINE 
OF   THE    TOP    OF   THE    PROPOSED   BACK    SLOPE,    AND    THESE    HOLES   WERE  LOADED 
WITH    GELATINE    DYNAMITE.       THE    RESULT    OF    THIS    BLAST    WAS  UNSATISFAC- 
TORY,    IN    THIS    RESPECT,    BECAUSE    OF    A   NUMBER    OF    INCLINED  CLEAVAGE 
PLANES   WHICH    CAUSED   THE    CLiFF   TO    OVERBREAK    AT    THE    TOP    FOR    A  DIS- 
TANCE   OF    I  0   TO    25  FEET. 


1 
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Details  of  the  Electrical  Connections 
a  detailed  description  of  the  electrical  connections 

follows:       a    single    electrical    CIRCUIT    WAS    FIRST    PASSED  THROUGH 
THE    ELECTRIC    BLASTING    CAPS    IN    THE    POCKETS;    THE     INNERMOST  OF 
THE    CAPS    HAD    A    CORDEAU    FUSE    CONNECTED    TO     IT.       ThE  ELECTRICAL 
CIRCUIT    Was    then    continued    back    to    the    ENTRANCE    OF    THE  TUNNEL 
WHERE    THE    OUTSIDE    CoRDEAU    CONNECTION    WAS    MADE.       ThE  CORDEAU 

fuse  ran  the  entire  length  of  the  tunnels  with  loops   in  each 
of  the  pyrotol  charges. 

From  the  tunnel  entrance  the  circuit  passed  over  the 

CLIFF   through    the    BACK-SLOPE    line    of    drill  holes,    THENCE  DOWN 
THE    OTHER    SIDE    OF   THE    CLiFF   TO    THE    SECOND    TUNNEL,    THROUGH  THE 
POCKETS    TO    THE     INSIDE    END  OF   THE    CoRDEaU    AND    BACK    TO    THE  ENTRANCE, 
WHERE    THE    OUTSIDE    ELECTRICAL    CONNECTION    WaS    MADE,       DOUBLE  LINES 
OF  No.     14    LEADING   WIRES    WERE    RUN    FROM    THE    TWO    TUNNEL  ENTRANCES 
TO    THE   TOP    OF   THE    MOUNTAIN   WHERE    A    50-HO LE    BLASTING   MACHINE  WAS 
USED    TO    FIRE    THE  BLAST. 

The  CIRCUIT  was  carefully  tested  with  a  galvanometer.  4 
The  results  of  the  tests,  on  the  du  Pont  Type  3-A  blasting 
machines,   made  with  a  rheostat,  showed  that  sufficient  current 

WAS    GENERATED    TO    FiRE    I  00  HOLES.      Th  I S    INDICATED    AN    AMPLE  FACTOR 

OF  Safety  since  there  were  only  40  electric  blasting  caps   in  the 

ENT  I  RE    SER  I ES . 

For  the  benefit  of  those  not  familiar  with  Cordeau,  it 
may  be  stated  that  this   is  the  trade  name  for  a  powerful  detonat- 
ING   FUSE.        It    consists    of    a    SMALL    LEAD    TUBE    -    APPROXIMATELY  3/16 
OF    AN     INCH    IN    DIAMETER    -    COMPACTLY    FILLED    WITH    THE    HIGHLY  EXPLO- 
SIVE T.n\t.    •     This  fuse  has  a  velocity  of  detonation  of  about 

3    miles    PER    SECOND.       |t     IS   EXPLODED    BY   REGULAR    BLASTING  OF 

electric  caps  which  must  ee  placed   in  actual  contact  with  the 
t.n.t.    in  the  tube.     special  caps  and  connections  are  manufactured 
for  th  i  s  purpose  . 

The  use  of  Cordeau   is  usually  recommended  for  blasts 

SIMILAR    TO    THE    ONE    HEREIN    DESCRIBED.        |N    THIS    PARTICULAR    CASE  IT 
WAS    USED    AS    AN    ADDITIONAL   PRECAUTION    AGAINST    FAILURE,     FOR  HAD 
THE    ELECTRIC    WIRING    WITHIN    THE    TUNNEL    BECOME    BROKEN,    OR    HAD  THE 
ELECTRIC    CAPS    FAILED   TO    EXPLODE.,    THE    E  XTREME  *  V  1 0  LENCE    OF  THE 
CORDEaU    EXPLOSION    WOULD    HAVE    BEEN    SUFFICIENT    TO    DETONATE    ALL  OF 
THE    PYROTOL.      CoRDEaU    IS    A   REGULAR    COMMERCIAL   PRODUCT,     SOLD  IN 
500-FOOT    SPOOLS,    THE    COST    BEING    ABOUT    6    CENTS    PER    LINEAL  FOOT. 


I 


I 
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Tunnels  Backfilled  Carefully 

Following  the  placing  of  the  charges  in  the  sink  holes 
or  offset  chambers,  the  tunnels  were  carefully  backfilled  to 
within  5  or   10  feet  of  the  entrances  with  muck  obtained  from 

THE  TUNNEL  EXCAVATION.  WhEN  THE  BLAST  WaS  FIRED,  NO  PROJECTILE 
OR  BLOWOUT  EFFECT  W'aS  OBSERVED  AT  EITHER  ENTRANCE;  ALL  THE  GEN- 
ERATED   ENERGY    WAS    UTILIZED    APPARENTLY    IN    DOING    EFFECTIVE  WORK. 

The  ROCK,  within  the  prism  skstion  of  the  road,   broke  from  2 
to  6  feet  below  grade,  except  along  the  ditch  l i ne  where  it 
broke  to  the  elevation  of  the  tunnel  floor. 

Cost  of  the  Blast 

The  tunnels  were  driven  by  the  contractor,   first  on  a 
day-laeor  basis.     Then,    in  order  to  speed  up  the  work,  he  let 
them  out  by  station  contract,   furnishing  all  the  necessary 
materials  and  equipment  as  v^e  l  l  as  the  alr.     a  total  of  155 
lineal  feet  of  tunnel  and  offset  chambers  were  driven. 

The  COST  of  drilling,  shooting,   and  mucking  out  the 

TUNNELS    AND   OFFSET    CHAMBERS    WAS    APPROXIMATELY    ^ | | . 00  PER  LINEaL 

foot.     This  cost   in  terms  of  the  pay  yaroage  moved  by  the  blast 
IS  equivalent  to  a  unit  price  of  17  cents  per  cubic  yard.  The 
cost  of  loading,  backfilling,  and  f'.R'Ng  the  blast  totalled  16 

cents    PER    cubic    YARD.      ThE    PRECEDING    FIGURES    INCLUDE    ALL  LABOR, 
MATERIAL,    EXPLOSIVES,    RENTAL    CHARGES,     AMD    A    LIBERAL  ALLOWANCE 
FOR   OVERHEAD    EXPENSE    AND    SUPERVISION.      ThE    PYRCTOL   WaS  FURNISHED 
TO    THE    CONTRaCTO-    BY   THE    GOVERNMENT    AT    A   COST    OF    |2    CENTS  A 
POUND . 

AS   THE    WORK    WAS   CLOSED    DOWN    FOR    THE    WINTER    BEFORE  THE 
COMPLETION    OF  THE    EXCAVATION,    NO    EXACT    FINAL    COST    FIGURES  CAN 
BE    GIVEN,    BUT    FROM    THE    DATA    ON    HAND     IT    SEEMS    fiEASONABLE    TO  ESTI- 
MATE   THAT    THE    FINAL    COST    WILL    BE    ABOUT    50   CENTS    PER    CUBIC  YARD 
OF   PAY  YARDAGE. 

The    CONTRACTOR    ON    THE    WORK    WaS    E.    '"^ONNEN    OF  COLORADO 

Springs.     He  was  assisted  by  A.  E.  AndersoN;  TecHNiCAL  repre- 
sentative OF  THE  du  Pont  Company.,    in  the  loading,  testing,  and 

FIRING    OF    THE    BL^ST.       ThE    BuREAU    RESIDENT    ENGINEER    ON    THE  PROJECT 

Was  C.  R.  Lugton. 
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PROGRESS  OF  FEDERAL  HIGHWAY  LEGISLATION 
(Not   for  release  ) 

New  bills  Introduced   in  Congress  since  the  last  issue 
OF  THE  News   Letter  and  further  action  on  bills  previously  in- 

Xr^ODUCED    A'^E    SUWrviARIZED    BELOV.        In    ADDITION    TO    THIS  ACTION, 
HEARINGS    ARE     IN    PROGRESS    ON    THE    FOLLOWING    BILLS:    H,R.  358, 

H.R.  383,   H.R.   5518,  H.R.  70|9,  H.R.  7343,   and  H.R.  8832. 
H.R.  8269.  -  Signed  by  the  President  on  February   15,  after 

HAVING    been    passed    BY    BOTH    HOUSES    OF   CONGRESS.       MaKES  APPROPRI- 
ATIONS FOR  THE  Departments  of  State  and  Justice  and  for  the 
Judiciary,   and  for  the  Oepirtments  of  Commerce,   and  Labor,  for 

the    fiscal    year    ENDING    JUNE   30,     1929,    AND    FOR   OTHER  PURPOSES. 

Makes  an  appropriation  of  $3,000  to  pay  the  quota  of  the  United 
States   in  the  Permanent  Association  of   International  Road 
Congresses,  as  authorized  by  the  public  resolution  approved 
June   18,  1926. 

H.R.  9136.  -   Introduced   in  the  House  on  Fesrua^'y  S.     This  is 

THE    appropriation    bill    FOR    THE    DEPARTMENT    OF     INTERIOR    FOR  THE 
FlSC^iL    YEAR    ENDING    JUNE    30,     1929.       Fq  ;-7    THE    CONSTRUCTION    OF  ROADS 
AND    TRAILS     IN    THE    NATIONAL    PARKS,    AS    AUTHORIZED    BY   THE    ACT  AP- 
PROVED June  5,    1924,   there    is  appropriated  4;2,500,000,  which 
INCLUDES  *  1, 500, 000,  the  remainder  of  the  contractual  author- 
ization   FOR    THE    fiscal    YEAR     1928.       In    ADDITION    TO   THE  AMOUNT 

appropriated  as  above,  the  Secretary  of   Interior  may  approve 

PROJECTS,     incur    OBLIGATIONS,    AND   ENTER     INTO    CONTRACTS  FOR 
additional   work    NOT   EXCEEDING   A    TOTAL   OF  $4,000,000/ 

H.R.    11209.  -   Introduced   in  the  House  on  February  20,   by  0,  3. 
BuRTNEss  OF  North  Dakota,   and  referred  to  the  Committee  on  Roads: 
Provides  for  the  amendment  of  Section  2  of  the  Federal  Highway 
Act,   so  that  the  term  "highway",   as  therein  contained,  shall 
hereafter  read  as  follows:  "The  term  'highway'    includes  rights 
OF  Way,  b-',' I  does,   d-.ainage  structures,  signs,   guard  rails,  and 
protective  structures   in  connection  with  highways,   but  shall 
not   inc;_uce  any  highway  or  street    in  a  municipality  having  a 
population  of  two  thousand  five  hundred  or  more  as  shown  by  the 
last  available  census,   except  that  portion  of  any  such  highway 
OR  street  along  which  the  houses  average  more  than  two  hundred 

FEET    APART  ,  " 
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H.R,    i  |2|0,  -  Imtroduced  in  the  House:  on  February  20,   ey  0.  B. 
BuRTNESs  OF  North  Dakota,  and  referred  to  the  Committee  on  Roads: 
Provides  that  existing  Federal-aId  legislation  be  amended  so  that 
"the  Secretary  of  Agriculture  may  extend  Federal  aid  under  such 
acts,    in  the  construction  of  any  free  highway  bridge  and  approaches 
thereto,   by  a  State,   States,  county  or  counties,  or  any  other 
political  subdivision  of  any  such  State  or  States,  where  any 
part  or  all  of  such  bridge   is  located  within  a  municipality 
having  a  population  of  two  thousand  five  hundred  or  more,  as 

SHOV>N    by    the    last    AVAILABLE    CENSUS,  PROVIDING    SUCH    BRIDGE     IS  AN 
interstate    bridge    CROSSING    A    STREAM  SEPARATING    TWO    StaTES  (RE- 
GARDLESS   OF    WHETHER    OR    NOT    WITHIN    A  DISTANCE    OF    ONE    MILE  FROM 
SUCH    BRIDGE    THE    HOUSES    AVERAGE   MORE  THAN    TWO    HUNDRED    FEET    APART  )." 

H.R.    11280.  -   Introduced   in  the  House  on  February  2|,   by  L.  C. 
Warren  of  North  Carolina,   and  referred  to  the  Committee  on  Ro /^os  : 
Authorises  an  appropriation  of  $10,000,000  as  an  emergency  relief 
fund  to  ee  expended  by  the  secretary  of  agriculture   in  the  repair 
of  highways  or  bridges  damaged  or  destroyed  by  floods.  provides 
that  the  money  shall  be  expended  in  accordance  with  the  provisions 
OF  THE   Federal  Highway  Act,  except  that  the    f^.  I  5 ,  000-per -m  i  le 
Limitation  shall  not  prevail,   and  that  the  restriction  upon  the 
expenditure  of  Federal  funds   in  towns  with  a  population  of  2,500 
or  more  shall  not  apply. 

H.R.    11464.  -   Introduced   in  the  House  on  February  27,  by  Tom 
Connally  of  Texas,   and  referred  to  the  Committee  on  Roads,  This 
bill  is   identical  with  S.  308  1   described  in  the  last   issue  of 
THE  News  Letter . 

HoR.    1  K85.  -   Introduced  in  the  House  on  February  27,  by  B.  E. 
Denison  of  Illinois,   and  referred  to  the  Committee  on  Interstate 
and  Foreign  Commerce;     Provides  for  the  amendment  of  the  act  regu- 
lating   THE    construction   OF   BRIDGES   OVER    NAVIGABLE    WATERS    AS  APPROVED 

March  23,  '1906,  to  provide  among  other  things  as  follows:  That  here- 
after  IT  shall  not  6e  Lawful  to  construct  a  bridge. over  an y  of  the 
navigable  Waters  of  the  United  States  without  the  authority  or  con- 
sent of  Congress;  nor  until  the  plans  and  specifications  have  been 
approved  by  the  Chief  of  Engineers  of  the  Army  and  the  Secretary 
of  V\ap  .     Thj.t  any  bridge  built  under  the  provisions  of  the  Act 

shall    EE    RECOGNIZED    AS    A    POST    ROUTE    UPON    WHICH    CERTAIN  PROVISIONS 
WITH    RESPECT    TO    CHARGES    FOR    USE    SY   THE    UNITED    STATES,     AND  TEt.EGRAPH, 
TELEPHONE,    ELECTRIC    LIGHT,    GaS,    AND    WATER    COMPANIES,  SHALL-APPLY, 

That  all  railroad  companies  shall  be  entitled  to  equal  privileges 
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In  the  use  or  such  gridges  and  that  disputes  shall  be  settled 
BY  THE   Interstate  Commerce  Commission.     That  failure  to  comply 

WIT,      A    LAWFUL   O^DE'^    OF    THE    SECRETARY   OF   WaR    OR    t  HE  INTERSTATE 

Commerce  Commission  relative  to  such  ^,  bridge  shall  9E  a  Mife- 

DEMEANOf^    punishable    BY    A    FINE    0      NOT    TO    EXGEfeD    ,"^5,000,       THAT,  IF 

tolls  a-  e  charged  for  transit  over  av y  br  i dge  hereto  fqre  or 
hereafter  con  gtructec  ov  er  an  y  n  av  i  gab  le  wat  er  of  the  united 
States  and  forming  a  part  of  or  a  connecting  link  with  a 

FEDERAL-aIC    highway  or    a    highway   upon    which    interstate  COMMERCE 
OR   THE    U.S.    MAILS    IP   OR   MAY    BE    CONVEYED,    SUCH  TOLLS    SHALL  BE 
UNIFORM,     JUST,     AND    REASONABLE,    AND    SUBJECT    TO    REGULATION  BY 

THE   Interstate  Commerce  Commission.     That  the  Interstate 
Commerce  Commission   is  authorised  to   investigate  and  determine 

the    fair    REASONABLE    VALUE,     ACTUAL    COST,     AND    REASONABLE    COST  OF 
BRIDGES    OVE^    ANY   NAVIGABLE    WATERS    WHENEVER     IT    SHALL   BE  NECESSARY 
or:    DESIRABLE    TO    DO    SO,    UNDER    THE    FOLLOWING    CONDITIONS:       (l)  If 
THE    BRIDGE    IS    A    PR  I  V  ATE L Y-O WNE 0    TOLL   BRIDGE    AND     IS    PART    OF  OR 
A    CONNECTING    LINK    OF    THE     FEDERAL-AID    HIGHWAY    SYSTEM,    OR    OF  HIGH- 
V;aYS   on   which    interstate    commerce    is    CONVEYED,    THE  COMMISSION 
MAY   DETERMINE   THE    FAIR    REASONABLE    VALUE.       (2)    1f    THE    BRIDGE  IS 
A    PRIVATELY-OWNED    TOLL  BRIDGE    CONST-^UCTED   WITHIN    THREE  YEARS 

before  the  approval  of  the  act  or  after   its  approval  the 
Commission  may,  within  three  years  of  the  approval  of  the  Act 

OR    OF    the    completion   of   the    BRIDGE,    DETERMINE    THE    ACTUAL  COST 
AND    WHAT    WOULD    BE    A   REASONABLE    COST    OF    CONSTRUCTION.       THAT  THE 

Commission  is  authorized  to  determine  the  value  or  actual  and 
reasonable  costs  upon   its.  own  motion,  or  upon  complaint  of 
interested  persons,  or  upon  request  of  the  highway  department 
OF  THE  State   in  which  the  bridge   is  wholly  or  partly  located. 
That  previo  'S  legislation  granting  the  Secreta-^y  of  War  or  Chief 
OF  Engineers  authority  to  prescribe  rates  of  toll  is  repealed 

AND    SUCH    AUTHORITY    IS    TRANSFERRED    TO    THE     INTERSTATE  COMMERCE 
COMMIS'^ION.       Th  :\T    WHEN    AUTHORITY    HAS    BEEN    GRANTED    TO  CONSTRUCT 
A    HIGH*' AY    BRIDGE    OVE:=    A    NAVIGABLE    WATERWAY    WHERE     IT    FORMS  A 
BOUNDARY    BETWEEN    SPATES,    THE    OWNERS  OR    OPERATORS    ARE  AUTHORIZED 
TO    FIX    AND    CHARGE    TOLLS    WHICH    SHALL   BE    LEGAL    UNTIL    CHANGED  BY 

THE   Interstate  Commerce  Commission;   and  upon  such  owners  the 
Act  confers  the  same  ^^owE'ts  of  condemnation  and  expropriation 

AS    ARE    possessed    SY  RAILROAD   CORPORATIONS    OR    BRIDGE  CORPORATIONS 

IN  THE  State    in  which  the  affected  property  is  located.  That 

V^'ITH1N  90  days  after  THE  COMPLETION  OF  A  TOLL  BRIDGE  AN  ITEMIZED 
statement    of   COST    SHALL    BE    FILED    WITH    THE     INTERSTATE  COMMENCE 

Commission  and  the  STt^e  highway  depa''<tment  .     That  toll"^  o^' 

PRIVATE    bridges    shall    be    SUFFICIENT    TO    COVE"    MAINTENANCE,  OPER- 
ATING,    and    AMORTIZATION    CH.-PGES,     AND  THE    BRIDGES    MAY  BE 
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Taken  ove~  by  the  State  or  any  political  subdivision  by  purchase 
OR  condemnation   in  accordance  with  State  laws,   and   if  taken  over 

AFTER    THE    TOLLS    COLLECTED    HAVE    BEEN    SUFFICIENT    TO    AMORTIZE  THE 
REASONABLE    COPT    OF    THE    BRIDGE,     THE    COMPENSATION    TO    BE  ALLOWED 
SHALL    NOT     INCLUDE    GOOD    WMLL,    GOING    VALUES,    OR    PROSPECTIVE  REVENUES 
OR    PROFITS.       That    tolls    on    =UELIC    BRIDGES    SHALL    BE    SUFFICIENT  TO 

cover  maintenance,   operating,   and  amortization  charges,  and  that 
the  structures  shall  become  free  after  the  cost  has  been  amortized. 
That  authority  granted  by  Congress  to  construct  bridges  over 

NAVIGABLE    WaTE'^S   MAY   BE    SOLD,    ASSIGNED   OR  TRANSFERRED. 

H.R.    11577.  -  Introduced  in  the  Senate  on  March  5,   and  referred 
to  the  Committee  on  Appropriations,     This   is  the  agricultural 
appropriation  bill  for  the  fiscal  year  ending  June  30,-  1929, 
Appropriates  for  forest  roads  and  trails,  under  Section  23  of  the 
Federal  Highway  Act,    \<|6,5C0,000  which  is  composed  of  $3,945,000, 
part  of  the  sum  of  $7,500,000  authorized  to  be  appropriated  for 

THE    fiscal    year    1928    BY    THE    ACT    APPROVED    JUNE   22,     1926,  AND 
$2,555,000   PART    OF   THE    AMOUNT    AUTHORIZED    TO    EE    APPPOPRlATED  FOR 
THE    FISCAL    YEAR     1929    BY   THE    ACT    APPROVED    JUNE   22,     |92S.  ALSO 
PROVIDES    THAT    UPON    THE    APPROVAL    OF   THIS    ACT    THE  $7,500,000 
AVAILABLE    FOR    FOREST    ROADS    FOR    THE    FISCAL    YEAR     1929    SHALL    BE  AP" 
PORTIONED    AND   PRORATED,       FO R    BUILDING    FEDERAL-aID   ROaDS  THERE 

IS  APPROPRIATED  $7!, 000, 000,     This  sum   is  composed  of  $27,800,000, 

THE    REMAINDER    OF    THE    $75,000,000    AUTHORIZED    FOR    THE    FISCAL  YEAR 

ENDING  June  30,    1927;   and  $43,200,000,   part  of  the  $75,000,000 

AUTHORIZED    FOR    THE    FISCAL    YEAR    ENDING    JUNE    30,  1928. 

H.R,    120^0.  -  Introduced   in  the  House  on  March   13,   by  C.  Q,  Edwards 
OF  Georgia,  and  referred  to  the  Committee  on  Roads:  Provides  that 
THE  Federal-aid  highways  shall  be  named  as  well  as  numbered  on 

MAPS    AND    directional   SIGNS    IN    ORDER    TO    PERPETUATE    THE    PURJPOSES  OF 
such  memo R 1  ALS .  . 

H.Res.    117.  -  Introduced  in  the  House  on  February  20,   by  W.  J. 
Seaps  of  Florida,  and  referred  to  the  Committee  on  Roads:  Author- 
izes   THE    BU-EAU    TO    MAKE    A    SLIRVEY    TO    DETERMINE   THE   COST    OF  CERTAIN 
BRIDGES    ON    UNITED    StaTE=^    ROUTE     I     AND    ITS    EX"''ENSI0N    FROM  THE 

Florida  mainland  to  Key  West. 

H.  Res.   119,  -   Int -oduced  in  the  House  on  February  21,  by  E. 
Celler  OF  Ne';^  York,   and  refe-red  to  the  CoMwir-.-EE  ON  Labor:  Pro- 
vides that  the  F-esident  shall  authorize   the  '-'Eads  of  all  depart- 
ments   AND    BUREAU?    TO    SPEED    UP    £.LL   GOVERNMEN'j     BUILDING    AND  CON- 
STRUCTION,     IN    ORDER    TO    DEDUCE    THE    AMOUNT    OF  UNEMPLOYMENT, 
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S.  I34|,  -  Introduced  in  the  Senate  on  December  6,  ev  T.  L. 
Oddie  of  Nevada:  Passed  the  Senate  on  March  2,  and  referred 
TO  THE  Committee  on  "^oads  of  the  House  on  March  S. 

S.  1369,  -  Introduced  in  the  Senate  on  December  6,  by  C.  A. 
Swanson  of  Virginia.  Passed  the  Senate  on  March  6,  and  re- 
ferred TO  THE  Committee  on  Roads  of  the  House  on  March  8. 

S.  3184,  -   Introduced  in  the  Senate  on   February   13,   by  8. 
Cutting  of  New  Mexico,  and  referred  to  the  Committee  on  Post 
Offices  and  Post  Roads:     Provides  for  the  amendment  of  existing 
Federal-aid  road  legislation,   by  authorizing  an  appropriation 
of  $3,500,000  for  each  of  the  fiscal  years   1929.    1930,  and  1931, 
FOP  the  construction  and  maintenance  by  the  Bureau,  of  the  maIn 
roads  in  the  public-land  States,  through  unappropriated  or  un- 
reserved PUBLIC  lands,   non-taxable  Indian  lands,  or  other  Federal 
reservations,     a  similar  bill  (H.R.  7343)  was  reported  in  the 
December   1927  Mew  Letter. 

S.3559,  -   Introduced  in  the  Senate  on  March  8,  by  J.  E.  Watson 
OF  Indiana,   and  referred  to  the  Committee  on  Post  Offices  and 
Post  Roads:     Provides  that  the  proceeds  from  the  sale  of  surplus 
War  Material  and  supplies  to  the  qqvernment  of  France,  amounting 
to  $407,341, 145  be  used  for  the  construction  of  Federal-aid  and 
forest  roads,  and  park  roads   in  the  District  of  Columbia.  A 

SIMILAR    BILL    (H.R.     | 0 | 42 )   WAS    DESCRIBED    IN    THE    LAST    NEWS  LETTER. 

S.J.  Res.  30.  -   Introduced    in  the    Senate  on  December   |2,  by  L. 
C.  pHipps  of  Colorado;     Passed  by  the  Senate  and  referred  to  the 
House   and  reported  out  without  amendment  by  the  House  Committee 
ON  Foreign  Affairs  on  March  2,  1928. 

S.J,  Res,  31.  -  Introduced  in  the  Senate  on  December   |2,  by  L. 
C.  pHiPPS  OF  Colorado:     Passed  by  the  Senate  and  referred  to  the 
House  and  reported  out  without  amendment  by  the  House  Committee 
ON  Foreign  Affairs  on  March  2,    1928.  .  - 
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AUST IN  BRADSTREET  FLETCHER 
(Not  for  release  ) 

Austin  Bradstreet  Fletcher,  consulting  engineer  for  the 
Bureau,   died  of  pneumonia  at  3  p.m.,  March  8,   at  his  home, 
24  Hesketh  Street,  Chevy  Chase,  Maryland.     He  had  been   ill  only 
a  week.     While  making  a  highway  accident  study  for  the  Bureau, 
he  contracted  a  cold  at  Cleveland,  Ohio,   which  upon  his  return 
TO  V'ashington  grew  steadily  worse  and  finally  developed  Into 

ACUTE  pneumonia. 

Mr.  Fletcher  was  widely  known  and  respected  as  a  leader 

IN    THE    FIELD    OF   HIGHWAY    ENGINEERING.       AS    STATE    HIGHWAY  ENGINEER 

OF  California,  from  1909  to  1919,  he  rendered  conspicuous  ser- 
vice IN  THE  formulation  AND  DIRECTION  OF  THE  PROGRAM  OF  MODERN 
ROAD    IMPROVEMENT    IN    THAT  StaTE. 

With  the  creation  of  the  California  Department  of  Public 
Works   in   19  19,  Mr.   Fletcher  became  the  director  of  public  works, 
a  position  which  he  held  until  1923  and  in  which  he  Was   in  charge 
of  all  engineering  works  of  the  State. 

In  the  summer  of  1923  he  served  as  consulting  engineer 
for  the  New  England  Rail  Committee,   a  body  made  up  of  represent- 
atives OF  THE  SIX  New  England  States,  and  charged  with  the  duty 
OF  studying  the  entire  transportation  situation   in  New  England. 
Mr.   Fletcher  was  called  upon  to  make  a  special  study  and  report 
OF  highway  transportation  conditions. 

Since  July,  1924, he  has  served  as  consulting  highway  engi- 
neer FOR  the  Bureau,  continuing  in  this  connection  his  valuable 
services  to  the  cause  of  road   improvement   in  the  United  States. 

Mr.   Fletcher  was  born  at  Cambridge,  Mass.,  January  19, 
1872.    He  Was  a  graduate  of  the  Lawrence  Scientific  School  of 
Harvard  University,   from  which  he  received  an  S.  B.  degree  in 
1893.     For  several  years  afte:^  his  graduation  he  was  the  secre- 
tary  AND    executive    OFFICER   OF   THE    MASSACHUSETTS    HIGHWAY  COMMIS- 
SION,   ONE    OF    THE    EARLIEST    OF    THE    STATE    HIGHWAY    DEPARTMENTS.  1n 

THE    SUMMER    OF    19  16   HE    WAS    SELECTED   BY   THE    SECRETARY  OF  AGRICUL- 
TURE   TO    ASSIST     IN    DRAFTING    RULES    AND    REGULATIONS    FOR  CARRYING 
INTO    EFFECT    THE    FEDERaL-AID    ROAD    ACT,    PASSED    BY    CONGRESS  IN 
THAT    YEAR.       HE    WAS    A   MEMBER    OF    THE    AMERICAN    SOCIETY    OF  CiViL 

Engineers,  the  American  Society  for  Testing  Materials,  the 
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Boston  Society  of  Civil  ENciNEeRS,  the  American  Assoc iation 
OF  State  Highway  Officials,  the  association  Internationale 
Permanente  des  Congres  de  la  Route,   and  various  other  engi- 
neering societies,  a  fellow  of  the  American  Geographical  ~- 
Society,   a  member  of  the  Massachusetts  Society  of  Sons  of 
THE  American  Revolution  and  of  the  Society  of  Colonial  Wars  of 
California.     He  was  also  a  member  of  the  Cosmos  Club, 
Washington,  D.  C,  the  Harvard  Club  of  San  Francisco,   and  the 
Harvard  Engineers  Club  of  New  York  City. 

He   is  survived  by  his  wife  Ethel  and  one  taughter,  Mrs, 
Laurence  H.  Chapman  of  Sacramento,  California. 
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